Drinking water treatment plants in South Africa rely almost entirely on surface water sources, which are often compromised due to high return flows and indirect reuse. The typical treatment plants focus on the removal of physical and microbial contaminants which include turbidity, colour, chemical compounds and microorganisms. A relatively new concern to this list is natural organic matter (NOM) which has become a major concern in potable water treatment due to its recent regulation. In this study, eight different raw water samples from the various water types found in the country were seasonally collected and treated for the removal UV absorbance at a wavelength of 254 nm (UV 254 ) using enhanced coagulation (EC). The efficacy of EC, which can be employed as a practical technology in the removal of both turbidity and NOM, was evaluated in remaining UV 254 from these raw water sources. Jar tests were conducted, with ferric chloride used as the coagulant 
INTRODUCTION
Natural organic matter (NOM) is a chemically complex and heterogeneous mixture of organic material broken down from decaying plant and animal origins. The character and amount of NOM are in many instances considered important for the determination of coagulant dosage and coagulation efficiency (Hwang et al. ) . Various characterisation techniques have been formulated, and more are still under development, to give more understanding to the nature of NOM itself and its effect on water treatment processes. NOM is crudely quantified as total organic carbon (TOC) which is the combination of particulate organic carbon and largely dissolved organic carbon (DOC). The TOC and DOC are generally measured using an organic carbon analyser, which in most cases is automated. The principle governing its usage requires the performance of multiple analytical steps done sequentially (Nkambule parameters, such as a single UV absorbance at a wavelength of 254 nm (UV 254 ). This technique has been widely accepted by water treatment operators as parameters to assess the performance of a plant with regard to NOM removal.
Conventionally, the drive to remove NOM from potable water would be the desire to remove colour from public water supplies. However, more problems in drinking water treatment associated with NOM have been identified.
These include taste and odour, its tendency to foul membranes, interference with the removal of other contaminants and its potential to contribute to corrosion and slime growth in distribution systems. Moreover, it causes high demands for coagulants and disinfectants Xie et al. ). The iron salt is used in this study for its common application in South Africa (SA). The removal efficiency of EC, however, depends on the physical and chemical properties of the water, as well as the operating conditions (Ghasri et al. ) . Optimum conditions for the removal of both turbidity and NOM sometimes differ, with the generally higher dosage required for NOM removal as the controlling factor. However, turbidity removal at these conditions must still be achieved (Gao & Yue ) .
In this study, a consistent and reproducible, yet simple jar test procedure was developed to find the optimum coagulation conditions for the removal of UV 254 . Batch tests on all samples were then performed to evaluate the removal efficiency of UV 254 and turbidity at the optimum conditions of dosage and pH. The findings reported in this study, therefore, are based on bench-scale tests performed at ambient temperature (15-23 W C).
MATERIALS AND METHODS
Site selection and sample collection A total of 24 samples were collected at these sites over a period of 8 months (July 2010 -February 2011 , at about 3 month intervals representing winter, spring and summer
(1, 2 and 3 respectively). As a measure to minimize errors, the samples were given codes derived from the first letter of the location name it was collected, and a numeric adjective denoting the season. The raw waters were collected into 25l containers before any pre-treatment, and were transported to the laboratory as quickly as possible and were stored in the dark at 4 W C to reduce biological activity until testing/experiment.
Analytical methods
The pH and temperature ( W C) were measured using a HANNA HI 98130 combo water proof pH, EC/TDS and temperature meter. Turbidity, in nephelometric turbidity units (NTU), was measured using a HACH 2100 turbidity meter. DOC concentrations in raw water samples were measured using a total organic carbon analyser ( Black R indicator (stable form) and sodium hydroxide (NaOH), 1 and 8 N were used for the calcium titration.
The metal coagulant used was ferric chloride hexahydrate (FeCl 3 ·6H 2 O) and it was prepared from reagent grade granular ferric chloride in the laboratory. Standardized sodium carbonate (Na 2 CO 3 ) was used to increase the alkalinity of the extremely low alkalinity samples.
Jar testing
An FC6S were done again as with the high alkalinity waters.
Batch testing
These tests were done subsequently to jar testing. The same coagulation, flocculation and settling times and rates as for jar testing were used. To determine the optimised coagulation dosage and its resultant (optimum) pH, jar tests results were used. UV 254 curves plotted against pH-specific dosage, as 
RESULTS AND DISCUSSION
Raw water quality profiles Table 1 shows the bulk water properties of all the raw water samples used in this study. The first four raw water quality profiles are for waters classified as having low alkalinity 
Batch test results
All samples were analysed as described before and Table 3 gives a summary of the results. The overall settled water quality after these tests to improve UV-absorbing compounds removal also resulted in reasonable reduction of turbidity. As a consequence, meeting criteria for enhanced coagulation does not compromise the removal of turbidity.
For 21 of 23 sites, the residual turbidity was reduced to levels lower that 1.7 NTU irrespective of the initial or raw water turbidity. However, in two low-alkalinity cases (P1 and P2), the measured turbidity after the optimised dosage of UV 254 removal was more than raw water turbidity. This 
